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range 1n severa me 1a.
Using a new approach to supero_xide-synthesis, this author
+ -
reported the preparation of M 02 species using the matrix reaction [6] [7] [8] [9] of alkali metal atoms and oxygen molecules. -r -
In order to further characterize the M 02 specie-s, optical absorption studies were done on the alkali metal atom-oxygen molecule matrix reaction products.
EXPERIMENTAL
The cryogenic apparatus and vacuum vessel used for optical matrix isolation studies was similar to that described for previous Approximately 2 mM of matrix sample was deposited on the cold sapphire plate, the absorption spectrum was recorded, and alkali metal vapor was codeposited with the gas mixture for 2-4 hr.
Absorption spectra were recorded during and after sample deposition.
Most samples were frosty white in appearance indicating that all of the alkali metal was consumed by oxygen. The non-dispersed, tungsten lamp source of the Cary 14 was used to photolyse selected samples and additional spectra were recorded. Wavelength measurement of the Cary 14 was calibrated with mercury and deuterium lines.
RESULTS
Optical absorption studies of alkali metal-oxygen matrix reaction products were complicated by strong light scattering of the matrix sample with only a medium-intensity product absorption in the ultraviolet region. Observations from the individual alka~i metal reactions will be described in turn.
Lithium
Three experiments were conducted with lithium, the first warming to ·46 K reduced the 248 nm feature even more to a point weaker than the 233 nm peak which dominates the spectrum in trace (f). Since the temperatures reported in the temperature cycling operations were measured at the refrigeration stage, where the heat is applied and not at the window, the window was probably colder by at least several degrees.
Sodium
The sodium-oxygen reaction was studied in two experiments._
The first, using Ar/0 2 = 200/1, is ill~strated in Figure 2 
Potassium
The experiment reacting K atoms with an Ar/02 = 100/1 sample produced a broad ultraviolet band with a 253 nm peak and a 270 nm shoulder, which is illustrated in Figure 3 exhibited a well-defined shoulder at 255 nm on a strong 277 nm absorption which was more intense than the band in Figure 4 .
DISCUSSION
The several species giving rise to the ultraviolet absorptions will be identified, and the band assignment and bonding in alkali superoxide molecules will be discussed.
Identification
The observation of ultraviolet absorption near 250 nm following the cocondensation of alkali metal atoms and oxygen, reactions + -. [6] [7] [8] [9] known to produce the M 02 spec1es, supports the earlier assign-3-5 ments of absorptions in this region to the superoxide ion.
Identification of the superoxide species responsible for the several absorption maxima at 230-233 nm, 248-255 nm and 269-275 nm in these 0 0
. ' -7- experiments is facilitated by the previous infrared experiments
w ere severa new spec es were Lrst L entL Le .
The primary reaction in the lithium-oxygen experiments is the direct union of the two reagents, l·
The product of reaction l can dimerize according to reaction 2.
Superoxide stretching vibrations at 1097 and 1048 ~m-1 , respectively, have been assigned to the products of reactions l and 2 based in part upon their behavior o~ sample warming. 6 The former infrared absorption decreased while the latter remained. This rationale suggests that the 248 nm absorption in Li + 02 optical experiments is due to Li+02-and the 233 nm feature is due to (Li+02-)2.
With the heavier alkali atoms, a secondary reaction product, first identified as the disuperoxide species by the use of isotopic mixtures, 8 was observed from reaction 3.
This product increased substantially upon sample warming to allow limited diffusion of the trapped species. Assignment of the 270 nm shoulder in the K experiment and the 275 nm peak in the Cs + -experiment, both of which grow on sample warming, to the K 04 and
+ -
Cs 04 species follows. The shoulder at 255 nm on the stronger n a·.
•-· . 
shoulder at 270 + 1 nrn is probably due to Na 0 4 although the. latter The effect of the tungsten lamp on these samples is not cornpletely understood since its output near 250 nm is virtually zero.
Its use here simply as a diagnostic tool relates the absorptions at 269-275 nrn as they all decrease upon exposure to the W lamp.
Tungsten lamp radiation on the sample caused an increase in the window block temperature from 10 to 11 K.
Ass ignrnen t
Assignment of the 250 nrn superoxide transition draws on two pieces of information. First, the Schumann-Runge bands of Oa 
